INTRODUCTION
Consider the system of ordinary differential equations u"(t) +VG(u(t)) = p(t), (1.1) where p: R + R" is a continuous function with period 271 and G: R" + R has a continuous second partial derivative. Equation (1.1) can be interpreted as the Newtonian equation of motion of a mechanical system subject to conservative internal forces and periodic external forces. For this reason at least it is important to determine sufficient conditions for the existence of a unique 2n-periodic solution of (l.l), and several authors [3, and references therein] have investigated this problem. In particular, Ahmad [2] has given sufficient conditions for the existence of a 2x-periodic solution of (l.l), and Brown and Lin [3] have given another proof of Admad's theorem using a global inverse function theorem. In this paper, (1.1) is related to an initial value problem in terms of which a new set of sufficient conditions for the existence of a unique 2n-periodic solution of ( 1.1) can be given. These conditions are given in Theorem 3.1. It is shown that Theorem 4.3 of Brown and Lin [3] is a consequence of Theorem 3.1 of this paper. 
AN EXISTENCE THEOREM
Consider the boundary value problem u"(t)+VG(u(t))=f(t) (for almost all t E [0, 2711)
Suppose that G: R" --P R has continuous second partial derivatives. Then (Va E R") Q(a) E R" x n is symmetric, where (2 E lx, 2nl).
Moreover, N is continuously differentiable, with N) ; ' is continuously differentiable in a neighbourhood of q(s) and
Therefore by the chain rule, is also finite for a E (0, 11. Thus L + N is a homeomorphism from D onto X [7] , and the theorem is proved. 1
Theorem 1 also holds when the periodic boundary conditions are replaced with Dirichlet or von Neumann boundary conditions.
A CONSEQUENCE OF THEOREM 1
Lazer [6] has shown that (1.1) has at most one solution using the socalled condition (L), namely that there exist constant symmetric matrices A, B E R" xn such that and y(u) = lim, _ a y(s) must be finite. The result which it is required to prove then follows from Theorem 3.1. 1
